Six organic materials were used chicken manure, goat manure, sawdust produced from cypress (Cypressus govemiana L.), kale leaves (Brassica oleracea L. cv. Acephala), bean stems (Phaseolus vulgaris L.) and maize (Zea mays L.) stalks. Okra (Abelmoschus esculentus L. cv Pusa Sawani) was used as the host. Ninety-day-old bean stems, kale leaves and 240-day-old maize stalks were dried at 80°C for 72 h before being ground 20-pm (Wiley's Grinding Mill). Sun-dried chicken manure, sawdust and goat manure were sieved to remove large lumps. Three 300-g sub-samples of each organic material were analysed at the National Agricultural Research Laboratories, (NARL), Kenya, for content of mineral elements. Results of the analysis are summarised in Table I. The organic materials were added and thoroughly mixed with unsterilised sandy-clay soil (50% sand, 38% clay, 12% silt and 1.4% organic matter) contained in 15-cm-diameter plastic pots. (ratio = 1:100 w/w). The amended soil was drenched with the recommended dosage of mancozeb (Ridomil Mz 63.5 WP by Ciba-Geigy Ltd, Basel, Switzerland) 14 days prior to infestation to control damping-off pathogens. The amended soil was infested with 4000 M. incognita eggs and second stage juveniles (J-2) per pot at 14, 28 or 42 days after organic materials were incorporated. Infestation was done 7 days after transplanting (d.a.t.) at the rate of 1 21 day-old okra seedling per pot. The nematode inoculum was obtained from galled tomato roots (Lycopersicon esculentum Mill. cv Money Maker growing in a sterilised sand-soil mixture. The nematodes were extracted from roots using Hussey and Baker's (1973) technique. Okra plants growing in non-amended soil served as the control. The treatments were arranged in a splitplot design where time of incorporation of organic materials formed the subplots and organic materials were the main plots. The treatments were replicated 4 times. Plants were watered regularly band sprayed with recommended dosages of cypermethrin (Ambush At harvesting time (90 days after inoculation [d.a.i.1), stem diameter, shoot height and weight, root gall index and number of M. incognita were recorded. Stem diameter was taken just below the first basal node while shoot height was taken from the first basal node to the last apical node. The shoot system was separated from the root system at the first basal node and was dried at 80°C for 48 h before weighing. The root system was thoroughly washed and assessed for disease severity using Krusberg and Nelson's (1958) rating scale where 0 = no galls, 1 = 1-25%, 2 = 26-50%, 3 = 51-75% and 4 = 76-100% of root system galled. Nematodes were extracted from a thoroughly mixed 300-cc soil sample per pot using Jenkins' (1964) centrifuge-floatation technique and were counted using Hawksley's nematode counter.
Field Test
A field test was conducted at the Botany Research Farm, Kenyatta University, Nairobi, Kenya, to evaluate effects of time of incorporation of organic amendments on the control of M. incognita on okra. The site from which soil for the greenhouse tests was obtained served as the site for this field test. The field was poorly infested with Meloidogyne, Pratylenchus, Helicotylenchus and Paratylenchus spp.
The organic materials were applied at the rate of 5 t/ha and mixed thoroughly 14 days before infestation (d.b.i.),. A split-plot design with 4 replications per treatment was used. Thinning was done 14 days after planting (d.a.p.) to leave 1 plant per hole. The amended soil was infested with 6000 M. incognita eggs and J-2 at 14, 28 or 42 days after application of organic materials. Infestation involved transferring a 5-ml nematode suspension to a 3 cm depression around the root system of okra using a dispenser. The inoculum was obtained as stated for the greenhouse test. Plots without amendment served as controls. When it was dry, watering was done using a portable sprinkler. The plants were sprayed with cypermethrin and benomyl to control insect pests and fungi, respectively. At harvesting, 90 d.a.i., stem diameter, shoot height and weight of 10 randomly selected plants per experimental unit were taken as previously described for the greenhouse. Border crops were not harvested. In addition, number of fruits and fresh weights of 10 randomly selected fruits per experimental unit were obtained. The roots were thoroughly washed and assessed for disease severity using Krusberg and Nelson's (1958) rating scale. Soil sampling for nematode assay involved taking a 300 cc soil sample from rhizospheres of the 4 randomly selected plants per experimental unit using a hand trowel. Gall index based on a 0-4 rating scale where 0 = no galls, 1 = 1-25%, 2 = 26-50%, 3 = 51-75% and 4 = 76-100% of root systems galled
The soil cores were composited and thoroughly mixed before taking a 300 g sub-sample for nematode extraction using Jenkins ' (1964) centrifuge-floatation technique. The nematodes were then counted using Hawksley's slide.
RESULTS

Greenhouse Tests
Very highly significant (P < 0.001) differences were detected among shoot heights and weights, stem diameters, gall indices and number of M. incognita in tests 1 and 2. Since the trends revealed by data collected from the 2 greenhouse tests were fairly similar, only data from greenhouse test 1 are shown in Table II 1 Time in days between organic material incorporation and inoculation 2 Figures followed by the same letter(s) are not significantly (P > 0.05) different with DMRT 3 Gall index based on a 0-4 rating scale where 0 = no galls, 1 = 1-25%, 2 = 26-50%, 3 = 51-75% and 4 = 76-100% of root systems galled
Root galling (disease severity) of plants grown in soils amended with kale leaves, maize stalks, chicken manure and sawdust increased with increases in time of organic material incorporation as revealed by positive slopes (b) of 0.06, 0.01, 0.01 and 0.009, (Fig. 2) . Soil amended with bean stems or goat manure supported plants whose disease severity decreased with increase in time after organic material incorporation.
Significant (P < 0.05) relationships (Table V) 
DISCUSSION
The increases in gall indices with increasing in time after incorporation of chicken manure, goat manure, kale leaves, maize stalks or sawdust into the soil, in most cases, indicated that the suppressive effects of organic materials decreased with time. Presumably suppressive effects decreased because of accumulation of toxic decomposition products, temperature and/or antagonism (Linford et al., 1938; Baker and Cook, 1974) Another probable reason for the reduced suppressive effects of organic materials on the pathogenicity of M. incognita is the narrowing of C:N ratios of sawdust (C:N = 400:1) and maize stalks (C:N = 81:1) with time (Baker and Cook, 1974; Lewis and Papavizas, 1975; Tisdale et al., 1985) . A narrowing of C:N ratios to 20:1 less favours mineralisation (Lewis and Papavizas, 1975) . The decrease in gall indices with progressive time of incorporation of bean stems indicated that the efficacy of organic materials to suppress growth and development of M. incognita increased with time. Enhanced release of mineral elements through mineralisation of bean residues into the soil over time might have improved the nutritional status of the plant, which, in turn, might have enhanced resistance to nematode invasion (Veena et al., 1983) .
SUMMARY
Chicken manure, goat manure, dried and ground sawdust, kales leaves, beans stems and maize stalks were incorporated into the soil at 14, 28 and 42 days before infesting the soil with M. incognita J-2s. Seven days before infestation, 1-21-day old okra seedling was transplanted into each pot. The treatments were arranged in a splitplot design and replicated 4 times Plant growth parameters (stem diameters, shoot heights and weights) and disease parameters (gall indices and number of nematodes in the soil) were determined 90 days after inoculation. The period between incorporation of organic amendments into soil and inoculation with nematodes is an important factor in influencing the efficacy of organic materials' suppressive effects on growth and development of M. incognita. The suppressive effects of kale leaves, sawdust, chicken manure, goat manure and maize stalks, for instance, decreased over time while that of bean stems increased.
